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(54) Coloured concrete roof tiles 



(57) Concrete roof tiles are made by the extrusion press method from a mixture of Portland cement, sand, water and a 
coloured aggregate material (such as a solid or liquid iron oxide pigment or paint) haying a colour corresponding to the 
desiredfinishedappearanceof the tile, in which .... 

(a) the sand used either has a natural colour which corresponds to the deslreo finishedappearance of the tile oris 
pre-treated (e.g. with iron oxide) so that it has the necessary colour, 

. (b) after the shaping step, but before the hot setting step, a setting retarder is applied uniformly to the visible 
surface of.the tiles in an.amount corresponding to the desired surface roughness, and 

(c) after the hot setting step, the unset surface layer of the tiles is removed to form a rough surface. 
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SPECIFICATION 

•Method of making coloured concrete roof tiles 

5 This invention is concerned with a method of making 
.'. coloured concrete roof tiles. 

Concrete roof tiles are today produced virtually ex- 
clusively and throughout the world bythe extrusion 
. press method. The extrusion press method for prod- 
10 ucfng concrete roof tiles is well known (see, for ex- 
ample, Sefo^ pages 41.3 to. 

41 9) and does not have to be described here in detail. . 
As a result of the method, a thin cement extrusion 
skin approximately .0.5 mm thick ts formed.on the 
15 : surfaceofthetiles.Thefollowingsurface refinement 
: methods have become known for such concrete roof 
tiles, namely: 

. (a) The cement extrusion skin is left so that the con- : 
crete roof has a relatively smooth surface. 

20 Experience hasshown, however, thatthis untrea- 
ted cement extrusion layer weathers away over a^ 
period of approximately 10 to 20 years. In this pro- 
cess, light-coloured grains of sand become visible 
oh the tile surface and the surface becomes rough 

25 and a so-called pepper and salt structure results. The 
visual appearance of the tiles changes in the course 
of the weathering period. If some of the weathered 
concrete roof tiles on a roof a rea have to be replaced 
.by new concrete roof tiles with a smooth surface, dif- 

30 ferences in the visual appearance of the tiles cannot 
be avoided and an undesirable impression is prod- 
uced. 

(b) Treatment of the concrete roof tile surface with 
acid after. hot setting, preferably with 3 to 1 0% aqu- 

35 eous hydrochloric acid. 

Although the treatment of concrete roof tiles with 

acid reduces the tendency to effloresce, an u ndesi- 
red change in the appearance of the tile surface in the 
course of the weathering period - exactly as descri- 
40 bed under (a) -cannot be avoided. 

(c) A subsequent application of a slurry of cement 
or sand and cement to the concrete roof tile surface. 

Cement slurries, including slurries containing sup- 
erfine sand aggregates, are known to form, as a rule, 
45 a glossy surface layer during the setting process. 
.. Over the weathering period, the tile surface increas- 

• inglyacquiresamorematappearance.lnaddition, 
. depending on its thickness, such a slurry weathers 

• away in a certain period, for example, after about 10 
50 years, throughout its entire thickness. The erosion , 

process described above under (a) then sets in with a 
further alteration as mentioned in the appearance. 

(d) A subsequent application of polymers or of a 

. slurry comprising clear lacquer or paint or of glossy 
55 surfacecoatingsandtheliketotheconcreterooftile 

surface. " ; 

The types of polymer used at present for coating 

concrete roof tile surfaces (acrylates, styrene aery- 
lates,vinylbcrylates,etc.) have only limited dur- 

60 ability to weathering. Observations have shown that 
such polymer coatings are weathered away com- 
pletely after about 1 S.years. After complete erosion 
' of the polymer coating, the weathering mechanism - 
referred to under (a) and which is detrimental to the 

65 visual appearance then occurs; • 



(e) An additional application^ coloured sand." • 
• granulates to the slurry already.applied to the con- : 

crete roof tile'surface. 
A coloured sand granulate applied to a cement 
70 slurry after the latter has been applied is also not re- 
. sistant to weathering. As a result of limited adhesion 
to the base material, the coloured sand granulate is 
completely eroded in the course of time. The visual 
appearance of the tile su rface alters si mply as a re- .. 
75 suit of the loss of granulates. The cement slurry be- 
comes visible and after exposure, weathering as des- 
cribed above under (c) then occurs. 
In short, the concrete roof tile surf aces obtainable 
" with all these methods are insufficiently resistant to a 
80 changeof appearancedue to weathering. 

We have now developed a method of forming a 
coloured surface on such concrete roof tiles which; 
retains a substantially constant appearance when 
subjected to weathering. 
85 According to the present invention, there is prov- ; 
icied a method of making concrete roof tiles by the 
extrusion press method from a mixture of Portland • 
cement, sand, v/ater and a coloured aggregate mat- . 
erial having a colourcorresponding tothe desired 
90 finished appearance of the tile, in which 

(a) the sand used either has a natural colour which 
substantially corresponds to the desired finished 
appearance of the tile or, where such finished 
appearance is a red or reddish brown colour shade, ; 

95 contains up to about 1% by weight of iron oxide and 
has been subjected to a firing process so that its col- 
ouration substantially corresponds to such finished 
appearance. 

(b) after the shaping step, but before the hot set- 
100 ting step, a setting retarder is applied uniformly to 

- the visible surface of the tiles in an amount cor- 
responding to the desired surface roughness, and 

(c) after the hot setting step, the unset surface layer 
of the tiles is removed to form arough surface. 

105 In the initial mixture used in this method, it is pre- 
ferred that the sand should have a particle size up to 
about 4 mm and it is also preferred that the mixtu re 
should contain from 3 to 3.8 parts by weight of sand 
and from 0.35 to 0.45 parts by weight of water per 
. 110 part by weight of Portland cement, 

'"' " The combination of measures accordingto the in- 
vention, namely the colouration of the dry concrete 
mixture with a coloured aggregate material, the use 
of a coloured sand to produce the concrete mixture, 

115 and the application of a setting retarder to produce a 
definite surface roughness, ensures thatthe visual 
colour appearance of the tile surface does not 
. change as a result of weathering period, i.e. it retains 
a constant appearance. With the method according 

120 tothe invention, it is possible to obtain deliberately a 
particular surface roughness. The appearance of the 
tile surface may be varied from case to case, but is 
always controllable and the chosen b\ ^arano. :.- re 
tained after weathering. Thegrainin a '\\\*-: ' 

125 usedinaparticularcaseisvisibleatthetilesurfacein 
addition to the g round mass which determines the 
colour shade and because the sand grains protrude 
\ to a small extent from the bedding plane, the ap'pear- 
. ance of a naturally rough surface is obtained; the de- 

1 30 gree of roughness can be adjusted by the quantity of 
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setting retarder it : ; after the hot setting step, the 
surface roughness becomes visible after removal of 
the unset material. The material removal is prefer- 
ably effected by washing with water supplied under 
5 high pressure. 

Because the setting retarder acts to a relatively 
great depth which can, however, be adjusted by 
modifying agents, such as protein or cellulose addit- 
ives, and can be limited, it/is ensu red that even after. 
.10 sand particles have been washed but or eroded as a 
y. consequence of weathering of thetile surface^ " j . 
"neither the visual colour nor the visualstructure, that/ 
is the rough appearance, is changed. In other words, 
even after a certain erosion of sand and parts of the 
1 5 coloured cement extrusion layer, no alteration will 
: occur in the appearance of the tile surface once it is 
... fixed because the same layer structure is always pre- 
... : sent. '■ • 

Amethodof producing concretetiles with a sur- 
20 face simulating that of natural sandstone is descri- 
bed in German Offenlegungsschrift 2,812,496. In this 
method, a layer consisting of a mixture of concrete, 
quartz sand and paint which corresponds to the des- 
jred.sandstone surface is first introduced into a 
25 mould. Afurther mixture of lower quality sand, chip- . 
. pings or gravel is applied to.said layer. Theentire 
s mould is then bedded down and compacted by shak- 
ing on a vibrator. After removal and setting of the 
concrete tile slabs, the sandstone surface of the file 
30 slabs is passed through a metal granule blasting de- 
vice or sand blasting device in order to blast the sur- 
face of thetiles uniformly. 

This method does not relate to the production of 
concrete roof tiles and it does not make use of the 
35 extrusion press method; the use of sand of a part- 
icular colour is not mentioned, The essential differ- 
ence is* however, that the roughening step using a 
sand blast only forms the uppermost layer of sand 
particules in a grain oriented manner. Because of its" 
40 relatively low bond strength to the concrete layer 
lying thereunder, the sand particules of the upper- 
most layer are rapidly eroded when subjected to 
wearorweathering and thecement extrusion layer 
lying thereunder, along with the less or barely visible 
45 quartz particles, become visible. 

The preferred manner of carrying out the method 
according to the invention is further described in de- 
tail below. 

Concrete roof tiles are made by the extrusion press 

50 rnethod, the details of which are generally known, . 
from a mixture of Portland cement, sand having a 
particle size of up to about 4 mm, and water in the 
ratio of 3 to 3.8 parts by weight of sand and 0.35 to 
.0.45 parts byweight of water per part by weight of 

55 cement. Acoldured aggregate material isaddedto 
the mixture in the quantities usual for pigmentation, 
preferably up to 0.025 parts by weight of coloured 
aggregate material per part by weight of cement. 
Portland cement is used because it meets the es- 

60 tablished quality requirements and has the app- : : 
\ rotate hydraulic setting properties. According to ^ 
. an important feature of the invention, a type of sand . 
is used which, according to one alternative, cor- 
responds in its natural colour to the desired visual 

65 colour appearance of the finished tile to the greatest 
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possibleextent.Thisappliesin particularforyeliow, 
, green, grey, brown and blackcolour shades. For. 
green colour shades, for example, a sand of the rock 
type diabase green is used, for yellow colour shades 

70 yellow quart2 or quartzite sand, for grey colour sha- 
des grey granite sand and for anthracite coloured 
and black colour shades a sand of the designation 
diabase grey or dark grey. For concrete roof tiles 
... whose visual colour appearance is intended to have 

75 brown shades, a brown quartzsand may, for ex- 
sample, be used and similarly for certain reddish- 
. brown colour shades for which, for example, 
reddish-brown quartz porphyry sand or reddish- 
brown granite sand may be used, j 

80 According to another alternative, for concrete roof ' 
tiles whose desired visual colour appearance is a red 
shade or certain reddish-brown colour shades, a 
sand is used which contains up to about 1% of iron 
Oxide. The desired red or reddish-brown colour 

85 shade is imparted to the sand by a firing process. For 
this purpose, the sand is fired in a suitable furnace, 
for example at a temperature of up to 600°C for 45 
minutes or at a temperature of up to 500°for 6C min- 
utes. In this process the firing time at the given max- 

90 imumtemperaturedetermines the intensity ofthe 
red colouration. This means that, starting from its 
natural colour, the sand changes colour during the 
firing process with increasing firing timethrough 
reddish-brown shades rightthrough to an intense.. 
95 dark red shade. At any given temperature nofurther 
appreciable increase in the red shade occurs after a 
certain firing time, that is a certain degree of satura- 
tion is reached. This period of time is specified for the 
particular furnacetemperatures specified above as 

100 the maximum firing time. This meansthat the des- 
ired red or reddish-brown colour shade for the des- 
ired visual colour appearance of the finished tile can 
be exactly established by appropriate time end tem- 
perature control during the firing process. 

105 The coloured aggregate materials or colourantsto 
be introduced into the concrete mixture can be . 
colour-imparting pigments which are introduced 
into the mixture in solid form. These coloured aggre- 
gate substances may be solid iron oxide pigments 

110 which are colour-determining for the desired visual 
appearanceof concrete roof tiles frpm.yellow * 
: through green, brown, red to grey and.black shades. 

However, in this case, the proportion ofwater in the 
.' concrete mixture must be controlled so as to ensure. 

115 that the mixture is coloured throughout. Often it is. 
more expedient and simpler to use iron oxide sus- 
pensions as colourants and to introduce them into 

' ■ '■ the concrete mixture. . % 

" After the concrete mixture has been produced 

120 from the above-mentioned Portland cement, sand,., 
waterand coloured aggregate material components, 
the tiles are produced by the shaping steps of the ex- 
trusion press method which is known per se. In order 
to obtain the naturally rough surface, after the shap- 
, .1 25 ing step, but before the hot setting step, a setting re-, 
tarder is uniformly applied to the visible surf ace.of 
the tiles. The quantity of setting retarder per unit area 
of surface is chosen to obtain the desired surface 
roughness. Hydroxy carboxylic acids, phosphates or 

130 lignin sulphonates may, for example, be used as the 
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setting retarder. The setting retarder is preferably 
used in a. formulation together with a thickening.. 
/ agent, such as, proteiri or cellulose. The setting retar- , 

der may be sprayed on to the tile surface or may be. . 
5 applied by means of brushesVThe liquid setting re* 
tarder formulation then diffuses more or less deeply 
into the roof tile; The depth of penetratioh is deter- 
mined by the thickening component of the formula- 
tibn, for example the protein or cellulose. The more . 
10 thickener there is present in the formulation, the less 
the liquid setting retarderformulatioh penetrates the 
;•" tile. .. " ■" 

After application of thesetting retarder, the tiles . 
are subjected to the. hot setting step. This is prefer- 
15 ably carried out in a heated oven at approximately 
. 60°Cforatimeof 6tp8hours. . 

After hot setting there is an unset surface layer on ' 
the tiles because of thesetting retarder and the unset 
surface layer is then removed, preferably by washing 
20 with high pressu re water, 

Afterthe washing step the concrete roof tiles are 
: ready for use; they have a naturally rough surface, 
which is determined by the grains of sand which are 
visible but only protrude minimally from the surface 
25 plane. Thedesired visualcolour appearanceof the 
tiles is produced by thecoloured aggregate material 
and the colour of the sand introduced into the mix- 
; ture. 

When the tiles made by the method according to 

30 the invention are to be used in a climatic zone with 
unfavourable weathering conditions, it may be ex- 
pedient to subject the tile surface additionally to a 
treatment with acid subsequent to the washing pro- 
cess and, if necessary, to carry out further surface 

35 sealing measures; Such an acid treatment preferably 
comprises spraying the tile surf ace with 3 to 5% aqu- 
eous hydrochloric acid, preferably followed by sub- 
: sequent rinsing with water. Surface sealing subse-. 
quent thereto or coupled with the acid treatment 

4b may be carried out by applying suitable impregnat- 
ing or coating materials. For example, final sealing of ; 
the tile surface may be carried out by spraying on an 
. emulsified clear lacquer which may optionally be 
lightly filled with a filler, such as calcite, quartz, or 

45 talc. 

. Such an acid treatment serves to minimize or com- 
pletely avoid concrete' efflorescences. Surface seal-. . 
. .ing prevents weathering effects at least for a certain f 
... periodoftime.Theimpregnatingorcoatingmat- . 
: 50 erialsto be used are clear or transparent and do not 
affect either the visual colour appearance of the tiles 
- or their naturality rough surface structure as ob- 
tained by the method according to the invention. ^ 



contains up to about 1% by weight of iron oxide and 
has been subjected to a firing process so that its col- 
ouration substantially corresponds to such finished 
appearance. 

70 (b) after the shaping step, but before the hot set- 
" ting step, a setting retarder is applied uniformly to . 
the visible surface of the tiles in an amount cor- 
responding to the desired surface roughness, and 
(c) after the hot setting step, the unset surface layer 
.75 of the tiles is removed to form a rough surface. 

2. A method according to claim 1, in which.the. 
unset surface layer is washed off with water supplied 

. - under high pressure. 

3. A method according to claim 1or2, in which, 
80 subsequent to the removal of the unset surface layer, 

an acid treatment of tile surface is carried out. 

4. A method accdrding.to claim 3, in which the . 
' acid treatmentcomprisesspraying the tile with3to 

5% aqueous hydrochloric acid and then rinsing the 

85 surface with water. 

.5. A method according to claim 3 or 4, in which, 
tdgetherwith orsubsequenttotheacidtreatment, 
the treated surface is sealed with ah impregnating or . 
coating material. 

90 6. A method according to claim 5, in which seal- 
ing is effected by spraying on emuisified clear lac- 
quer which may, if desired, contain a filler, oh to the 
surface. 

7. A method according to claim 6, in which the 
95 filler is calcite, quartz flour or talc. 

8. A method according to any of claims 1 to 7, in 
which the setting retarder is a hydroxy carboxylic 
acid, a phosphate, or a lignin sulphonate. 

9. A method according to claim 8, in which the 

1 00 setting retarder is used in. a formuation which additi- 
onally contains a protein or cellulose as a thickening 
agent, 

10. Amethodaccordingtoclaim8or9,inwhich 
from 6to 14 g of liquid setting retarder formulation is 

1 05 sprayed or painted on to the tile surface: 

11. AmethodaccordingtoanyofclaimsltolO, 
in which the coloured aggregate material is a solid 
iron oxide pigment or a liquid iron oxide paint which 
contains an iron oxide pigment: 

110 12. Amethodaccordingtoclaim11,inwhichthe 
liquid iron oxide paint is in an amount of 0.5 to 1.5% 
by weight, with respect to the weight of the cement. 

13. A method according to any of clai ms 1 to 1 2, 
in which a natural sand is used which contains up to 
115.1% by weight of iron oxide and the sand is fired at a 
temperature of up to 500 C C for about 1 hour or at a 
. temperature of up to 600 e C for up to 45 minutes. 



55 CUUMS 

. 1. A method of making concrete roof tiles by the 
extrusion press method from a mixture of Portland 
cement, sand, water and a coloured agg regate mat- 
60 eri'al having a colour corresponding to the desired 
finished appearance of the tile, in which 
' (a) the sand used either has a natural colour which 
substantially corresponds to the desired finished 
. appearance of the tile or, where such finished 
65 appearance is a red or reddish brown colour shade. 
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